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HARRIS LINK BUDGET AT

w
GOVERNMENT INFORMATION

I
2237.5 MHZ, OMNI ANT.,

SYSTEMS DIVISION 1.024 MHZ SUBCARRIER

1.
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14.
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16.

17.

Transmit power (5W)

Cable losses

Antenna gain (typical)

EIRP

Path loss (20” elevation)

Atmospheric attenuation

Polarization loss

Received power

. .

EdNo required (1 xl O-6 BER)

Implementation loss

Margin

Subcarrier loss

C/kTB required

kTB
(k=-.198.6,  T=200°K,  B=66 kb/s)

C required at LNA input

Antenna gain required

Antenna diameter (40% eff)

+37.0  dBm

5.3 dB

9.0 dB

+31.7 dBm

164.8 dB

0.2 dB

0 . 5

-133.8 dBm

+10.8  dB

3.0 dB

3.0 dB

1.9 dB

+18.7 dB

- 1 2 7 . 4

-108.7 dBm

25.1 dB

4.0 feet
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GOVERNMENT INFORMATION

I
2237.5 MHZ, DIR. ANT.,

SYSTEMS DIVISION 1.024 MHZ SUBCARRIER

1. Transmit power (5W)

2. Cable losses

3. Antenna gain (typical)

4. EIRP

5. Path loss (20” elevation)

6. Atmospheric at tenuat ion **

7. Polarization loss

8. Received power

9. EdNo required (1 xl 0’6 BER)

10. implementation loss

11. Margin

12. Subcarrier loss

13. C/kTB required

14. kTB
(k=-198.6, T=200°K,  B=66 kb/s)

15. C required at LNA input

16. Antenna gain required

17. Antenna diameter (40% eff)

+37.0  dBm

1.5dB

3 . 0

+38.5  dBm

164.8 dB

0.2 dB

0 . 5

-127.0 dBm

+10.8  dB

3.0 dB

3.0 dB

1 . 9

+18.7  dB

- 1 2 7 . 4

-108.7 dBm

18.3 dB

1.8 feet
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GOVERNMENT INFORMATION 2237.5 MHZ, DIR. ANT.,
SYSTEMS DIVISION DIRECT MODULATION

. 1. Transmit power (5W) +37.0  dBm

2. Cable losses 1.5 dB

3. Antenna gain (typical) 3.0 dB

4. EIRP +36.5  dBm

5. Path loss (20’ elevation) 164.8 dB

6. Atmospheric attenuation 0.2 dB
. .

7. Polarization loss O.S

a. Received power -127.0 dBm

9. EbN, required (1 xl 0’6 BER) +10.6  dB

10. Implementation loss 2.0 dB

11. Margin 3.0 dB

12. Subcarrier loss

13. C/kTB required +15.6  dB

14. kTB - 1 2 7 . 4
(k--l 96.6, T=200°K,  B=66 kb/s)

15. C required at LNA input -111.6dBm

16. Antenna gain required 15.4 dB

17. Antenna diameter (40% eff) 1.3 feet
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cib
ADVANTAGES OF

GOVERNMENT INFORMATION
SYSTEMS DIVISION THIRD ALTERNATIVE*

WRAASE EQUIPMENT CAN BE LOCATED REMOTELY FROM RDS
RECEPTION POINT, AND CONNECTED VIA WIRELINE  OR HF RADIO

PROVIDES “FORCE MULTIPLIER---A SINGLE RDS RECEIVING SYSTEM
CAN SERVE MULTIPLE REMOTE WRAASE UNITS

ALLOWS SIMULTANEOUS INGEST OF RDS AND EITHER APT OR WEFAX. .

INCREASES RELIABILITY-FAILURE OF A WRAASE RECEIVER DOESN’T
STOP RDS RECEPTION, PROCESSING, AND DISPLAY







l Present spacecraft has five transmitters available, but only four different
frequencies:

2207.5 MHz (SD)

l All four frequencies will be in use during CRS contacts (SD1 , SD2, and
EST to CRS; RTD to Tacterms)

2237.5 MHz (EST or Backup)
2252.5 MHz (RTD)
2267.5 MHz (SD)

h
4

HARRIS NEED FOR ADDITIONAL

cb
GOVERNMENT INFORMATION FREQUENCY IF RDS
SYSTEMS DIVISION USES S-BAND

I

l Tactical users will lose RDS in northern latitudes if the frequencies are
shared

l We suggest that a dedicated transmitter and antenna be installed for
RDS transmission on a different SGLS channel

l An alternative approach would be to modify the backup transmitter
(EDT2) to allow commandable selection of either 2237.5 MHz or another
SGLS channel

1
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m HARRIS S-BAND ANTENNA
iib

GOVERNMENT INFORMATION
SYSTEMS DIVISION REQUIREMENTS*

1. General: This requirement addresses two versions of a receiving antenna system.
Version 1 is a tripod-mounted system for landbased use. Version 2 is a shipboard
system and will require a roll-stabilized platform. Reflector diameter is expected to
be approximately two feet.

2. Frequency: 2200-2300 MHz

3. Gain: 18.3 dB minimum

4. Antenna Positioner: Equivalent to Tecom Model 20305OM

5. Velocity: O”-33”/Sec (Azimuth), O”:J  2”/Sec  (Elevation)

6. Electrical Travel: 2200” Azimuth, -10” to +lOO”  Elevation

7. Downconvener Mount: Provisions shall be made for the mounting of a customer
furnished downconverter. The downconverter shall be mounted behind the dish in
such a way as to minimize cable run from the feed. Downconverter dimensions are
approximately 8.5x9.9x2 inches, and downconverter weight is approximately 12
pounds.

8. Counterweights: Counterweight arms shall be furnished if needed for proper
positioner performance.

9. Cable Wraps: Cable wraps shall be furnished for downconverter IF output and AC
power.

10. Antenna Control: Equivalent to Tecom Model 203346, configured for RS-422
interface from customer furnished computer.

11. Tripod Mount (Version 1 Antenna): A sturdy tripod with appropriate mounting
adapter shall be furnished with the antenna. The tripod shall be capable of quick
set-up in the field without the need for special tools.

12. Roll Stabilized Platform (Version 2 Antenna): A roll stabilized platform, equivalent
to Tecom Model 204680, shall be furnished with the antenna. The platform shall
accept 2:l synchro input from the ship’s inertial navigation system.



HARRIS
GOVERNMENT INFORMATION
SYSTEMS DlVlSlON

TECOM ANTENNA
POSITIONER AND REMOTE

1

CONTROL tJNlT

MODEL 203050

-.m

TYPE 2033461203259 DIGITAL
REMOTE CONTROL UNIT

-~
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rr( HARRIS TECOM ROLL STABILIZED
- GOVERNMENT INFORMATION SHIPBOARD ANTENNA

SYSTEMS DIVISION PLATFORM



nrl HARRIS DOWNCONVERTER
cm

GOVERNMENT INFORMATION
SYSTEMS DIVISION REQUIREMENTSY

1. Input Frequency: 2237.5 MHz.
2. Output Frequency: 70 MHz.
3. Bandwidth: 1 MHz minimum.
4. Frequency Accuracy: +O.OOl%  for one year without adjustment.
5. Phase Linearity: Within 2”.
6. Input Bandpass Filter: 50 dB minimum rejection over the bands 500-l 400 MHz

and 2700-2900 MHz. Insertion loss shall not exceed 0.35 dB.
7. Frequency Stability: One part per million per 24 hours at constant temperature.

Five parts per million per 24 hours over the operating temperature range.
8. Phase Noise: Less than 4’ RMS when measured with a phase lock receiver with

a 20 Hz loop bandwidth and 10 kHz IF bandwidth.
9. Downconvener Status Output: An alarm shall be provided to indicate loss-of-lock

status on the phase lock source...The alarm shall be available on an external
connector. A sample of the internal DC supply voltage(s) shall also be available
on the same connector.

10. Noise Temperature (not including bandpass  filter): 75OK maximum at 27OC,  80°K
maximum over the operating temperature range.

11. image Rejection: 40 dB minimum.
12. Gain (RF to IF): 95 dB 2.3 dB at 80°F.
13. Gain Stability: 23 dB from 80°F value over the operating temperature range.

~0.05 dB per minute, maximum, at constant temperature.
14. Gain Flatness: +0.5 dB, maximum, at 80°F. ~0.75 dB, maximum, over the

operating temperature range.
15. Gain Compression: An in-band signal of -100 dBm shall not cause more than 1

dB gain compression.
16. Spurious Outputs: Any spurious outputs shall not exceed -50 dBm within 10 MHz

of the output center frequency.
17. Input VSWR: 1.5:1,  maximum, with respect to 50 ohms.
18. Output VSWR: 2.0:1, maximum, with respect to 50 ohms.
19. Power: 120 volts +lO% at SO/60 Hz kS%
20. Operating Temperature: O” F to +104O F
21. Storage Temperature: -40” F to +131 O F
22. Enclosure: The downconverter shall be mounted in a weatherproof enclosure

with provisions for pressurization.
23. Connectors:

RF Input: Trpe N
IF Output: Type N
Status: MS with cover
Power: MS

24. Power Cora: A power cord at least 6’ in length shall be supplied. _
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